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(54) WATER-REPELLENT AND OIL-REPELLENT PIGMENT AND POWDERY COSMETIC CONTAINING THE 
SAME 

(57)Abstract: 

PURPOSE: To obtain a pigment excellent in transparency, smooth 
slippery feeling and adhesion and useful for powdery cosmetic, etc., 

by coating the surface of plate-like inorganic powder with a £ PQ DQ f 

prescribed amount of inorganic oxide and further treating the coated 
powder with a specific perfluoroalkylsilane. 

CONSTITUTION: The pigment is obtained by coating the surface of 
plate-like inorganic powder such as sericite or mica with an inorganic 
oxide such as titanium dioxide in an amount of 1-10wt.% based on the 
plate-like inorganic powder and further, treating the coated powder ( C H* ) 
with a perfluoroalkylsilane of the formula [R is 1-1 2C perfluoroalkyl; 
(n) is 1-5; XI to X3 are alkoxy, halogen or alkyl, excepting when all of 
XI to X3 are alkyl]. Furthermore, the pigment is preferably contained 
in an amount of 1-90% based on the powdery cosmetic. 
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(54) [Title of the Invention] 

WATER-REPELLING AND OIL- REPELLING PIGMENT AND POWDER COSMETIC 
CONTAINING THE SAME 
(57) [Abstract] 
[Purpose] 

To provide a water-repelling and oil-repelling pigment 
excellent in water repellency and oil repellency, transparency, 
and good spreading, touch and adhesion properties in the case 
being mixed in a cosmetic and applied to the skin and a powder 
cosmetic containing the pigment. 
[Constitution] 

The water-repelling and oil-repelling pigment is 
obtained by coating the circumference of a platy inorganic 
powder with an inorganic oxide at a ratio of 1 to 10% by weight 
to the platy Inorganic powder and further treating the surface 
of the obtained inorganic powder with a perfluoroalkylsilane 
defined by the following general formula (I): 
R(CH 2 )nSiX 1 X 2 X3 wherein R denotes a perf luoroalkyl group having 
1 to 12 carbon atoms; n is an integer of 1 to 5; X if X 2 , and 
X 3 may be same or different from one another and independently 
denote an alkoxy , a halogen , or an alkyl group , except the case 
where X x , X 2/ and X 3 all denote an alkyl group: and the cosmetic 
is obtained by containing the water-repelling and oil-repelling 
pigment . 
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[ Claims ] 

[Claim 1] A water-repelling and oil-repelling pigment obtained 
by coating the circumference of a platy inorganic powder with 
an Inorganic oxide at a ratio of 1 to 10% by weight to the platy 
inorganic powder and further treating the surface of the 
obtained inorganic powder with a perfluoroalkylsilane defined 
by the following general formula (I) : 

RtCH^nSiXiXzXa wherein R denotes a perf luoroalkyl group having 
1 to 12 carbon atoms; n is an Integer of 1 to 5; X 1( X 2 , and 
X 3 may be same or different from one another and independently 
denote an alkoxy, a halogen, or an alkyl group, except the case 
where Xi, X 2 , and X 3 all denote an alkyl group, 
r Claim 2] The water-repelling and oil-repelling pigment 
according to claim 1, wherein the platy inorganic powder is 
sericite or mica and the inorganic oxide is titanium dioxide. 
[Claim 3] A powder cosmetic containing a water-repelling and 
oil-repelling pigment obtained by coating the circumference of 
a platy inorganic powder with an inorganic oxide at a ratio of 
1 to 10% by weight to the platy inorganic powder and further 
treating the surface of the obtained inorganic powder with a 
perfluoroalkylsilane defined by the following general formula 
(I): 

R(CH 2 )nSiXiX 2 X3 wherein R denotes a perf luoroalkyl group having 
1 to 12 carbon atoms; n is an integer of 1 to 5; X x , X 2 , and 
X 3 may be same or different from one another and independently 
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denote an alkoxy, a halogen, or an alkyl group, except the case 
where Xi, X 2 , and X 3 all denote an alkyl group. 
[Claim 4] The powder cosmetic according to claim 3, wherein the 
platy inorganic powder is sericite or mica and the inorganic 
oxide is titanium dioxide. 

5. The powder cosmetic according to claim 3 or 4, wherein the 
content of the water -repelling and oil-repelling pigment is 1 
to 90% by weight in the entire powder cosmetic. 
[Detailed Description of the Invention] 
[0001] 

[Industrial Field of the Application] 

The invention relates to a water-repelling and 
oil-repelling pigment and a powder cosmetic containing the 
pigment. More particularly, the invention relates to a 
water-repelling and oil-repelling pigment obtained by coating 
the circumference of a platy inorganic powder with an inorganic 
oxide and further treating the surface with a 
perfluoroalkylsllane and excellent in water repellency and oil 
repellency and a powder cosmetic provided with smooth spreading 
and adhesion feeling and durable and good fitting cosmetic 
properties owing to addition of the water-repelling and 
oil -repelling pigment. 
[0002] 
[Prior Art] 

Various investigations on treatments for making 
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hydrophilic inorganic powders such as mica and talc hydrophobic 
have conventionally been made and conversion of the surfaces 
of hydrophilic inorganic powders into hydrophobic surfaces by 
treatment with, for example, fatty acids, rosin, silicone oils 
or the like has been tried. 
[0003] 

In the case of providing water repellency and oil 
repellency to the surfaces of inorganic powders, surface 
treatment for inorganic powder surfaces with 
fluoroalkyldi(oxyethyl) amine phosphoric acid salt ester 
(reference to Japanese Patent Application Laid-Open ( JP-A) No. 
62-250074), treatment of the surface of silica with silazane 
compounds having perf luoroalkyl group (reference to JP-A No. 
2-175759), and the like have been proposed. 
[0004] 

Further, it is also proposed to treat the surfaces of 
inorganic powders with perfluoroalkylsilanes and to add the 
obtained powders to cosmetics (reference to JP-A No. 2-218603) . 
[0005] 

[Problems to be Solved by the Invention] 

However, there has been a problem that in the case where 
a platy inorganic powder such as sericlte, mica, talc or the 
like is treated directly with a perf luoroalkylsilane , since the 
reactivity of the perf luoroalkysilane and the platy inorganic 
powder is low, although provided with good water repellency, 



no pigment having excellent oil repellency can be obtained. 
[0006] 

Further, there has been a problem that in the case where 
a pigment obtained by treating a platy inorganic powder directly 
withperfluoroalkylsilane is added to a cosmetic, not only sebum 
resistance improvement cannot be expected but also the 
spreading and extending property, which is a preferable 
characteristic property of the platy inorganic powder, is 
deteriorated to result in decrease of the adhesion to the skin 
and give no durable and fitting cosmetic property. 
[0007] 

On the other hand, an inorganic oxide such as titanium 
dioxide and alumina has a good reactivity with a 
perfluoroalkylsilane and as compared with a pigment obtained 
in the case where the surface of a platy inorganic powder such 
as sericlte and mica is directly treated with a 
perfluoroalkylsilane, a pigment excellent in the oil repellency 
can be obtained in the case where the surface of such an inorganic 
oxide is treated with a perfluoroalkylsilane. 
[0008] 

Therefore, it is supposed that a platy pigment excellent 
in the oil repellency can be obtained by coating the 
circumference of a platy inorganic powder with an inorganic 
oxide such as titanium dioxide and further treating the surface 
with a perfluoroalkylsilane . 
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[0009] 

Also, the above-mentioned JP-A No. 2-218603 discloses 
materials obtained by coating the circumference of mica with 
titanium oxide and treating the surface of the obtained 
titanium-coated mica with a perfluoroalkylsilane. 
[0010] 

However, the materials disclosed in JP-A No. 2-218603 are 
produced not on the basis of the concept of the improvement of 
the oil repellency by coating the circumference of mica with 
titanium dioxide in the case of surface treatment with the 
perfluoroalkylsilane and the above-mentioned titanium-coated 
mica is only one example of many inorganic pigments to be surface 
treated with the perfluoroalkylsilane. 
[0011] 

Further, the titanium-coated mica to be used in JP-A No. 
2-218603 is a commonly commercialized material having a high 
coating amount of titanium dioxide in order to strongly exhibit 
the pearly luster caused by reflected light interference and 
therefore, the transparency which the platy Inorganic powder 
has is worsened and therefore it is not suitable for a cosmetic 
like a foundation for preventing sunburn for which brightness 
is rather undesirable and due to the thick coating layer of 
titanium dioxide, the smoothly spreading property and good 
touch of the platy inorganic powder are also lost . 
[0012] 
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Accordingly, the invention aims to provide a 
water-repelling and oil-repelling pigment exhibiting 
practically no pearly luster and brightness , excellent in water 
repellency and oil repellency, transparency, and good spreading, 
touch and adhesion properties in the case being mixed in a 
cosmetic and applied to the skin and a powder cosmetic 
containing the pigment excellent in durable and good fitting 
cosmetic properties. 
[0013] 

[Means for Solving the Problems] 

The inventors of the invention have made various 
investigations to accomplish the above-mentioned aims and have 
found that the aims can be accomplished by coating the 
circumference of a platy inorganic powder such as sericite with 
a prescribed amount of an inorganic oxide and further treating 
the surface of the obtained powder with a perf luoroalkylsilane 
and accordingly have completed the Invention. 
[0014] 

That is, the invention provides a water-repelling and 
oil-repelling pigment obtained by coating the circumference of 
a platy inorganic powder with an inorganic oxide at a ratio of 
1 to 10% by weight to the platy inorganic powder and further 
treating the surface of the obtained inorganic powder with a 
perf luoroalkylsilane defined by the following general formula 
(I): 
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R ( CH 2 ) n SiXiX 2 X 3 wherein R denotes a perf luoroalkyl group having 
1 to 12 carbon atoms; n is an integer of 1 to 5; Xj., X 2 , and 
X 3 may be same or different from one another and independently 
denote an alkoxy, a halogen, or an alkyl group, except the case 
where X 1# X 2 , and X a all denote an alkyl group: and a cosmetic 
contains the water-repelling and oil-repelling pigment. 
[0015] 

Hereinafter, the Invention will be described in detail. 

[0016] 

In the water- repelling and oil -repelling pigment of the 
invention, the inorganic oxide for coating the circumference 
of the platy inorganic powder is an oxide excellent in the 
reactivity with the perf luoroalkylsilane to treat the surface 
thereof and suitable for making the pigment to be obtain 
excellent in the oil repellency. 
[0017] 

The coating amount of the inorganic oxide is in a range 
from 1 to 10% by weight to the platy inorganic powder and is 
proper not to worsen good properties such as the transparency, 
and spreading, touch, and adhesion properties of the platy 
inorganic powder. 
[0018] 

The perfluoroalkylsilane used for treating the surface 
of the above-mentioned inorganic oxide itself has excellent 
water repellency and oil repellency and gives water repellency 



and oil repellency to the pigment to be obtained. 
[0019] 

Accordingly, the water- repelling and oil-repelling 
pigment of the invention is excellent in water repellency and 
oil repellency and keeps the transparency and the good spreading , 
touch, and adhesion properties of the platy inorganic powder 
when being mixed in a cosmetic. 
[0020] 

The platy inorganic powder to be a substrate of the 
water-repelling and oil-repelling pigment of the invention may 
include those which are platy and transparent and examples 
preferable to be used as the platy inorganic powder are natural 
platy inorganic powder such as serlcite, mica, and talc; 
synthetic mica such as tetrasilicic f luoro mica and taeniolite? 
and synthetic platy inorganic powder such as glass flakes. 
[0021] 

The platy Inorganic powder is preferable to have an 
average particle diameter of 3 to 50 (un. 
[0022] 

The inorganic oxide may include those which have high 
reactivity with the perfluoroalkylsilane and examples 
preferable to be used as the inorganic oxide are titanium 
dioxide, aluminum oxide, zirconium oxide, alumina- silica, and 
alumina- zirconia . 
[0023] 
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In the invention, the coating amount of the inorganic 
oxide to the platy inorganic powder is adjusted to be 1 to 10% 
by weight and the reason is as follows. That is, in the case 
where the coating amount of the inorganic oxide to the platy 
inorganic powder is lower than 1% by weight, sufficient 
reactivity with the perf luoroalkylsilane for treating the 
surface thereof cannot be obtained and therefore oil repellency 
cannot be improved. In the case where the coating amount of 
the Inorganic oxide to the platy inorganic powder is higher than 
10% by weight, the transparency and the good spreading, touch, 
and adhesion properties of the platy inorganic powder when the 
powder is mixed in a cosmetic are worsened. 
[0024] 

A method for coating the platy inorganic powder with the 
inorganic oxide may be, for example, a method involving adding 
a water-based suspension of the platy inorganic powder to a 
solution of a water-soluble salt of metal composing the 
inorganic oxide such as titanyl sulfate; thermally hydrolyzing 
the resulting solution; and thereby depositing the inorganic 
oxide on the circumference of the platy inorganic powder. 
[0025] 

The perf luoroalkylsilane to be used in the invention, as 
described above, may be those which are defined by the following 
general formula (I): 

R(CH 2 )nSiXiX 2 X3 wherein R denotes a perfluoroalkyl group having 
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1 to 12 carbon atoms; n is an integer of 1 to 5; Xi, X 2 , and 
X 3 may be same or different from one another and independently 
denote an alkoxy, a halogen, or an alkyl group, except the case 
where X 1# X 2 , and X 3 all denote an alkyl group. 
[0026] 

In the perf luoroalkylsilane defined by the above general 
formula (I) , an alkoxy and a halogen among an alkoxy, a halogen, 
and an alkyl group denoted by Xi, X 2 , andX 3 are factors exhibiting 
the reactivity with the inorganic oxide coating the 
circumference of the platy inorganic powder. 
[0027] 

Examples of these R, Xi, X 2 , and X 3 will be exemplified 
more practically. Examples of R may be CF 3 , C2F5, C4F9, C&Fn, 
and C 12 F 25 • Also , examples of Xi , X 2 , and X 3 may be CI , Br , methoxy , 
ethoxy, propoxy, methyl, ethyl, and propyl. 
[0028] 

Practical examples preferably usable as the 
perf luoroalkylsilane defined by the general formula(I) are 
CF 3 (CF 2 ) 3 CH 2 CH 2 Si(OCH 3 ) 3 . CF 3 ( CF 2 ) 3 CH 2 CH 2 SiCl 3 . 
CF 3 ( CF 2 ) 7 CH 2 CH 2 Si ( OCH 3 ) 3 . CF 3 ( CF 2 ) 7 CH 2 SiCH 3 ( OCH 3 ) 2 , 
CF 3 ( CF 2 ) 3 CH 2 CH 2 CH 2 Si ( OCH 2 CH 3 ) 3 , CF 3 { CF 2 ) 3 CH 2 CH 2 S1CH 3 ( OCH 2 CH 3 ) 2 , 
CF 3 CH 2 CH 2 S1C1 3 , CF 3 CF 2 CH 2 CH 2 Si(OCH 3 )3. and 
CF 3 ( CF 2 ) 3 CH 2 CH 2 Si ( 0CH 3 ) 3 . 
[O029] 

The treatment amount of the perf luoroalkylsilane defined 
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by the general formula (I) to be used for the Inorganic 
oxide-coated platy inorganic powder ( the platy inorganic powder 
whose circumference is coated with the inorganic oxide) differs 
depending on the type and the specific surface area of the platy 
inorganic powder and the type of the inorganic oxide coating 
the circumference of the platy inorganic powder, however 
generally it is 0.1 to 50% by weight, particularly preferably 
3 to 20% by weight, to the inorganic oxide-coated platy 
inorganic powder. 
[0030] 

That is, if it is lower than 0.1% by weight of the 
perf luoroalkylsilane defined by the general formula ( I ) to the 
inorganic oxide-coated platy inorganic powder, sufficient 
water repellency and oil repellency cannot be obtained and if 
it is more than 50% by weight of the perf luoroalkylsilane 
defined by the general formula (I) to the inorganic oxide-coated 
platy inorganic powder, the spreading and touch properties may 
be worsened in the case where the obtained powder is mixed with 
a cosmetic and applied to the skin. 
[0031] 

The method for treating the inorganic oxide-coated platy 
inorganic powder with the perf luoroalkylsilane defined by the 
general formula (I) may be carried out by, for example, adding 
and evenly dispersing the perf luoroalkylsilane defined by the 
general formula (I) to the above-mentioned inorganic 
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oxide- coated platy inorganic powder while mixing the inorganic 
powder with a solvent in a mixing and stirring apparatus such 
as a ball mill, a sand grinder mill, a kneader, or a dispersing 
apparatus; successively heating and drying the mixture at a 
normal pressure or a reduced pressure; and thereby removing the 
solvent . 
[0032] 

Next, the powder cosmetic of the invention will be 
described in detail. 
[0033 J 

The powder cosmetic of the invention contains the 
above-mentioned water-repelling and oil-repelling pigment in 
an amount of preferably 1 to 90% by weight, particularly 
preferably 3 to 30% by weight, in the entire powder cosmetic. 
[0034] 

That is, if the content of the water- repelling and 
oil-repelling pigment in the powder cosmetic is lower than 1% 
by weight , it can neither be expected much to provide the water 
repellency and oil repellency to the cosmetic film nor be 
expected much to improve the durable and good fitting cosmetic 
properties owing to the smoothly spreading and extending and 
good adhesion properties. The upper limit of the content of 
the water -repelling and oil-repelling pigment in the powder 
cosmetic is not necessarily limited, however it is preferable 
to suppress the content to be 90% by weight or less in terms 
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of other components to be added to the powder cosmetic, e.g. 
oil component and pigments other than the water-repelling and 
oil-repelling pigment. 
[0035] 

The powder cosmetic of the invention means those 
containing the oils dispersed in a pedicular state or a 
funicular state and containing a pigment and/or a powder in a 
content of about 55% by weight or higher. 
[0036] 

The invention provide a powder cosmetic provided with 
water repellency and oil repellency and effectively exhibiting 
the durable and good fitting cosmetic properties owing to 
addition of the water-repelling and oil-repelling pigment. 
[0037] 

Practical examples of the powder cosmetic provided in the 
above-mentioned manner are make-up cosmetics such as a pressed 
powder, a powder foundation, a face powder, a two-way cake, a 
powder eye color, a powder cheek, and a powder lip as well as 
Dusting powder, talcum powder, and baby powder. 
[0038] 

Beside the water-repelling and oil-repelling pigment as 
the indispensable component, the powder cosmetic of the 
invention may contain various kinds of powders, pigments, oil 
agents, medicinal ingredients, preservative, perfume and the 
like based on necessity. 

14 



[0039] 

[Effects of the Invention] 

The water- repelling and oil-repelling pigment of the 
invention is excellent in water repellency and oil repellency, 
so that in the case where it is added to a cosmetic and applied 
to the skin, it can prevent make-up deterioration due to sweat, 
tear, rain or the like. 
[0040] 

Also, since the water-repelling and oil-repelling 
pigment of the invention has the transparency and the good 
spreading , touch and adhesion properties of the platy inorganic 
powder used as the base material, in the case where it is added 
to a cosmetic, it does not affect the color tone of the cosmetic 
and improves the spreading and good touch properties on the skin 
as well as the good adhesion property. 
[0041] 

Accordingly, the powder cosmetic of the invention 
containing the water-repelling and oil-repelling pigment gives 
the smoothly spreading feeling and adhesion feeling and is 
excellent in the cosmetic durable and good adhesion property 
when it is applied to the skin, owing to the excellent water 
repellency and oil repellency of the water -repelling and 
oil-repelling pigment and the transparency and the good 
spreading, touch and adhesion properties of the platy inorganic 
powder as the base material. 
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[0042] 

Further, the water-repelling and oil-repelling pigment 
of the invention can preferably be used not only for the 
above-mentioned cosmetic but also materials required to have 
water repellency and oil repellency such as a ultrahigh water 
resistant coating material, a freezing preventive coating 
material, and a filler for fluoro resins. 
[0043] 
[ Example ] 

Next, the Invention will be more specifically described 
with reference to the examples. However, it is not intended 
that the invention be limited to these examples. The 
water-repelling and oil-repelling pigment of the invention will 
be explained in Examples 1 to 4 and the powder cosmetic of the 
invention will be descried in Examples 5 to 22. Prior to 
description of Examples, production of 3% titanium 
dioxide-coated sericite (sericlte whose circumference is 
coated with titanium dioxide and the coating amount of the 
titanium dioxide to the sericite is 3% by weight) and 5% titanium 
dioxide-coated sericite (sericite whose circumference is 
coated with titanium dioxide and the coating amount of the 
titanium dioxide to the sericite is 5% by weight) which are to 
be used In Examples 1 and 2, will be described in Reference 
Example 1 and Reference Example 2, respectively. 
[0044] 
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Reference Example 1 

At first. 291 g of commercialized sericite (average 
particle diameter 5 \im) was added to 1 liter of an aqueous titanyl 
sulfate solution {concentration on the basis of T10 2 = 9 g/1) 
and the resulting solution was heated and boiled for 3 hours 
while being stirred. On completion of the heating, the obtained 
dispersion was filtered and washed to obtain titanium 
oxide-coated sericite. The obtained titanium oxide-coated 
sericite was again dispersed in water and the re-dispersed 
dispersion was heated to 60 a C while being stirred and 
neutralized to pH 7.0 with an aqueous sodium hydroxide solution 
and stirred further for 30 minutes and then filtered and the 
obtained product was washed. 
[0045] 

The obtained product was dried and calcined at 800°C to 
obtain 3% titanium dioxide-coated sericite. 
E0046] 

Reference Example 2 

The 5% titanium dioxide -coated sericite was obtained in 
the same manner as Reference Example 1, except that the 
concentration of the aqueous titanyl sulfate solution on the 
basis of Ti0 2 was changed to 15 g/1 and 285 g of sericite was 
added. 
[0047] 
Example 1 
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A table kneader with an inner capacity of 1 1 was loaded 
with 250 g of toluene and while being stirred, 5 g of 
perf luoroalkylsilane (trade name: TSL-8233; 
CF 3 (CF2)7CH2CH 2 Si(OCH3)3, manufactured by Toshiba Silicone Co. , 
Ltd.)) was added and 100 g of the 3% titanium dioxide-coated 
sericite produced in Reference Example 1 was added and the 
resulting mixture was sufficiently stirred to obtain a slurry. 
[0048] 

The slurry was heated to 110°C and toluene was removed 
while reducing the pressure to 200 mmHg and the slurry was cured 
at 150°C for 3 hours and successively, the obtained product was 
pulverized to a fine powder. 
[0049] 

The amount of the perf luoroalkylsilane was 5% by weight 
in the 3% titanium dioxide-coated sericite in the 
water-repelling and oil-repelling pigment obtained in the 
above-mentioned manner. 
[0050] 
Example 2 

A sand grinder mill with an inner capacity of 1 1 was loaded 
with 350 g of toluene, 50 g of the 5% titanium dioxide-coated 
sericite, and 2.5 g of the same perf luoroalkylsilane as that 
used in Example 1 and the resulting mixture was stirred for 20 
minutes to obtain a slurry. 
[0051] 
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The obtained slurry was transferred to a table kneader 
and heated to 110°C and subjected to the same treatment as the 
treatment in Example 1 to obtain water-repelling and 
oil-repelling pigment. 
[0052] 

The amount of the perf luoroalkylsilane was 5% by weight 
in the 5% titanium dioxide -coated sericite in the obtained 
water- repelling and oil-repelling pigment. 
[0053] 
Example 3 

A water-repelling and oil-repelling pigment was obtained 
in the same manner as Example 1, except that 5% titanium 
dioxide -coated mica (trade name: SP-301, manufactured by Tayca 
Corp. ) in place of the 3% titanium dioxide -coated sericite used 
in Example 1. 
[0054] 

The amount of the perf luoroalkylsilane was 5% by weight 
in the 5% titanium dioxide- coated mica in the obtained 
water-repelling and oil-repelling pigment. 
[0055] 

Comparative Example 1 

A table kneader with an inner capacity of 1 1 was loaded 
with 283 g of toluene and while being stirred, 7.3 g of 
perf luoroalkylsilane same as that used in Example 1 was added 
and 146 g of commercialized sericite (the sericite before 
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coating with titanium dioxide used in Reference Example 1) was 
added and the resulting mixture was stirred for 10 minutes and 
the obtained slurry was heated to 110°C and toluene was removed 
while reducing the pressure to 200 mmHg and the slurry was cured 
at 150°C for 3 hours and successively, the obtained product was 
pulverized. 
[0056] 

Comparative Example 2 

A sand grinder mill with an inner capacity of 1 1 was loaded 
with 350 g of toluene, 50 g of titanium dioxide (trade name; 
JA- 1 , manufactured by Tayca Corp . ) , and 2.5 g of the same 
perf luoroalkylsilane as that used In Example 1 and the resulting 
mixture was stirred for 20 minutes to obtain a slurry. 
[0057] 

The obtained slurry was transferred to a table kneader 
and heated to 110°C and toluene was removed while reducing the 
pressure to 200 mmHg and the slurry was cured at 150°C for 3 
hours and successively, the obtained product was pulverized. 
[0058] 

Comparative Example 3 

The same treatment as the treatment in Example 1 was 
carried out, except that 2 g of raethylhydrodlene polysiloxane 
was used in place of 5 g of the perf luoroalkylsilane used in 
Example 1. 
[0059] 
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Next, water repellency and oil repellency of the 
water-repelling and. oil-repelling pigments obtained in 
Examples 1 to 3, pigments of Comparative Examples 1 to 3, 
untreated samples 1 to 3 were Investigated and the results are 
shown in Table 1 to Table 3. 
[0060] 

The untreated sample 1 was sericite and it is the same 
sericite in Reference Example 1 before coating with titanium 
dioxide . The untreated sample 2 was 3% titanium dioxide-coated 
sericite same as that used in Example 1 . The untreated sample 
3 was 5% titanium dioxide -coated mica (trade name: SP-301, 
manufactured by Tayca Corp.) same as that used in Example 3. 
[0061] 

The water repellency was the property investigated to 
water and the oil repellency was the property investigated to 
oleic acid and toluene . 
[0062] 

The tests and evaluation methods of the water repellency 
and oil repellency are as follows. 
[0063] 

<Test and Evaluation Method> 

At first, 0.1 g of each sample was put in a test tube and 
a solvent (in the case of the water repellency test, water; and 
in the case of the oil repellency test, oleic acid and toluene) 
was added to disperse the sample therein and the dispersion was 
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kept still for a prescribed period as shown in Table 1 to Table 
3 and the thickness of the powder floating on the top of the 
solvent (Li) and the thickness of the powder precipitated in 
the bottom of the solvent (L 2 ) were respectively measured and 
as shown in the following formula, the ratio of the thickness 
of the floating powder (I^) to the total thickness (Li + L 2 ) was 
calculated and the calculated value was used as the water 
repellency index or the oil repellency index to evaluate these 
properties . 
[Wd,! + L 2 )]x 10 
[0064] 

That is , in the case where the water repellency index or 
the oil repellency index calculated according to the 
above-mentioned formula is 10, the powder is completely 
floating on the top of the solvent and it shows excellent water 
repellency and oil repellency. On the other hand, in the case 
where the water repellency index or the oil repellency index 
calculated according to the above-mentioned formula is 0, the 
powder is completely precipitated In the bottom of the solvent 
and it shows no water repellency or oil repellency. That is, 
water repellency or oil repellency is more excellent as the 
water repellency index or the oil repellency index is higher. 
[0065] 
[Table 1] 
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Comparative Example 1 



Comparative Example 3 



Water repellency index 



Kept still for 1 



Kept still for 1 



Kept still for 2 



Untreated sample 1 
Untreated sample 3 



[0066] 

As shown in Table 1, Examples 1 to 3 have high water 
repellency indexes as compared with those of untreated samples 
1 to 3 and thus are excellent in water repellency . In this 
connection, with respect to the water repellency, there is 
scarce difference between Examples 1 to 3 and Comparative 
Examples 1 to 3. 
£0067] 
[Table 2] 
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1 repellency Index (tc 
Kept still for 
1 day 



Kept still for 



Example 1 



Comparative Example 1 
Comparative Example 2 
Comparative Example 3 

Untreated sample 1 

Untreated sample 2 

Untreated sample 3 

[0068] 

As shown in Table 2, Examples 1 to 3 have high oil 
repellency indexes and are found having the excellent oil 
repellency to oleic acid same as that of Comparative Example 
2 in which titanium dioxide surface was treated with the 
perf luoroalkylsilane . 
[0069] 
[Table 3] 
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Oil repellency Index (tc 



Kept still for 



Kept still for ] 



Example 2 

Comparative Example 1 
Comparative Example 2 
Comparative Example 3 
Untreated sample 1 
Untreated sample 2 



[0070] 

As shown in Table 3, Examples 1 to 3 have high oil 
repellency indexes and are found having the excellent oil 
repellency to toluene same as that of Comparative Example 2 in 
which titanium dioxide surface was treated with the 
perf luoroalkylsllane . 
[0071] 

As being made clear from the results of the 
above-mentioned Table 1 to Table 3, the water- repelling and 
oil-repelling pigments of Examples 1 to 3 of the Invention have 
both high water repellency indexes and oil repellency indexes 
and thus are found excellent in water repellency and oil 
25 



repellency. 
[0072] 

Next, the transparency of the water-repelling and 
oil-repelling pigments of the Invention will be made clear. To 
make transparency clear, the following water-repelling and 
oil-repelling pigment of Example 4 was produced by treating the 
surface of 10% titanium dioxide-coated sericite with a 
perfluoroalkylsilane and a pigment of Comparative Example 4 was 
produced by treating the surface of 20% titanium dioxide- coated 
sericite with a perfluoroalkylsilane. 
[0073] 
Example 4 

In the same manner as Reference Example 1, 10% titanium 
dioxide -coated sericite (sericite whose circumference is 
coated with titanium dioxide and the coating amount of the 
titanium dioxide to the sericite is 10% by weight) was produced 
by coating the circumference of sericite with titanium dioxide 
and a water- repelling and oil -repelling pigment was produced 
in the same manner as Example 1 , except that the 10% titanium 
dioxide-coated sericite was used in place of the 3% titanium 
dioxide -coated sericite in Example 1. The amount of the 
perfluoroalkylsilane was 5% by weight in the 10% titanium 
dioxide-coated sericite in the obtained water-repelling and 
oil-repelling pigment. 
[0074] 

26 



Comparative Example 4 

In the same manner as Reference Example 1, 20% titanium 
dioxide -coated sericite (sericite whose circumference is 
coated with titanium dioxide and the coating amount of the 
titanium dioxide to the sericite is 20% by weight) was produced 
and a water-repelling and oil-repelling pigment was produced 
by coating the circumference of sericite with titanium dioxide 
in the same manner as Example 1, except that the 20% titanium 
dioxide -coated sericite was used in place of the 3% titanium 
dioxide -coated sericite in Example 1. The amount of the 
perfluoroalkylsilane was 5% by weight in the 20% titanium 
dioxide -coated sericite in the obtained water -repel ling and 
oil-repelling pigment. 
[0075] 

The measurement method and results of the transparency 
are as follows. 
[0076] 

Measurement Method of Transparency> 

Samples of water- repelling and oil-repelling pigments of 
Examples 1 and 2, Example 4, Comparative Example 1, and 
Comparative Example 4 for which sericite was used as the platy 
inorganic powder were used and how the transmittance of visible 
light would be changed in accordance with the coating amount 
of titanium dioxide coating the circumference of sericite was 
investigated to make the transparency of the water-repelling 
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and oil-repelling pigments of Examples 1 and 2 and Example 4 

of the Invention clear. 

[0077] 

A nitrocellulose coating material with the following 
composition was produced using 2 g of each sample and the 
obtained coating material was applied to a cellophane by a 1 . 5 
mill applicator and the coating after dried was subjected to 
measurement of the light transmittance to light with wavelength 
of 400 nm and 500 nm by a spectrophotometer equipped with an 
integrating sphere. 
[0078] 

<Coating material composition and preparation> 
Nitrocellulose solution (solid matter 20.8%) 30g 
Sample 2g 
Alumina beads 50g 
(Pigment solid matter weight/resin solid matter weight = 0.3) 
[0079] 

Each coating material was produced by putting the 
respective components in the above-mentioned amounts in a 
container and dispersing them for 20 minutes by a paint 
conditioner . 
[0080] 

The measurement results of the light transmittance are 
shown in Table 4. It is found that as the light transmittance 
shown in Table 4 is higher, the transparency of a sample is 
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better. 
[0081] 
[Table 4] 



(% by weight) 



Comparative Example ) 



[0082] 

As being understood from the results shown in Table 4, 
as the coating amount of the titanium dioxide coating the 
surface of sericite is Increased more, the transparency to 
visible light is decreased more, however in Examples 1 and 2 
and Example 4 . high light transraittance values are kept and it 
may be said that the transparency is in a sufficient range. 
[0083] 

In the case of Comparative Example 4 in which the coating 
amount of titanium dioxide was 20% by weight, the light 
transmittance is considerably decreased and accordingly, it is 
found that Comparative Example 2 in which the surface of 
titanium dioxide was treated with the perf luoroalkylsilane has 
low transmittance to visible light and is scarcely transparent . 



29 



[0084] 

Next, powder cosmetic containing a water-repelling and 
oil-repelling pigment of the invention will be described along 
with Examples. The mixing ratios of the components are shown 
on the basis of % by weight. 
[0085] 

Examples 5 to 13 
(Powder foundation) 

The components of the compositions shown in Table 5 and 
Table 6 were mixed by a Henshel mixer at 1,500 rpm for 1 minute 
and pulverized by a pulverizer using a round mesh with 0 . 7 to 
1.0 mm mesh holes. Next, the pulverized products were mixed 
with oil agents by a Henshel mixer at 1,500 rpm for 10 minutes 
and successively pulverized by a pulverizer using a herringbone 
type mesh with a size of 1 . 5 to 2 mm and press -compacted to obtain 
powder foundations. The compositions of the powder 
foundations of Examples 5 to 9 are shown in Table 5 and the 
compositions of the powder foundations of Examples 10 to 13 are 
shown in Table 6. 
[0086] 
[Table 5] 
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Component 


Example 


5 


6 




8 


9 




Pigment of Example 1 


1 






20 






Pigment of Example 2 




1 






20 




Pigment of Example 3 






1 








Talc 


46.4 


46.4 


46.4 


27.4 


27.4 




Sericite 


5 


5 


5 


5 


5 


Powder 


Titanium dioxide 


20 


20 


20 


20 


20 




Yellow iron oxide 


5.5 


5.5 


5.5 


5.5 


5.5 




Red iron oxide 


2.4 


2.4 


2.4 


2.4 


2.4 




Ultramarine 


0.5 


0.5 


0.5 


0.5 


0.5 




Nylon powder 


5 


5 


5 


5 


5 




Methylparaben 


0.2 


0.2 


0.2 


0.2 


0.2 




Squalen 


7 


7 


7 




7 


Oil agent 


Silicone oil 


4 


4 


4 


4 


4 




Liquid paraffin 


3 


3 


3 


3 


3 



[0087] 
[Table 6] 
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Component 


Example 


10 


11 


12 


13 




Pigment of Example 1 












Pigment of Example 2 






35 






Pigment of Example 3 


20 






35 




Talc 


27.4 


12.4 


12.4 


12.4 




Sericite 


5 


S 


5 


5 


Powder 


Titanium dioxide 


20 


20 


20 


20 




Yellow iron oxide 


5.5 


5.5 


5.5 


5.5 




Red iron oxide 


2.4 


2.4 


2.4 


2.4 




Ultramarine 


0.5 


0.5 


0.5 


0.5 




Nylon powder 


5 


5 


5 


5 




Methylparaben 


0.2 


0.2 


0.2 


0.2 




Squalen 


7 


7 


7 


7 


Oil agent 


Silicone oil 


4 


4 


4 


4 




Liquid paraffin 


3 


3 


3 


3 



[0088] 

Comparative Examples 5 to 8 
(Powder foundation) 



Powder foundations of Comparative Examples 5 to 8 were 
obtained in the same manner as Examples 5 to 13 using the 
components of the compositions shown in Table 7 . 
[0089] 
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[Table 7] 



Component 


Comparative Example 


5 


6 


7 


8 




Pigment of Example 1 




20 








Pigment of Example 2 






20 






Pigment of Example 3 








20 




Talc 


27.4 


27.4 


27.4 


27.4 




Sericite 


25 


5 


5 


5 


Powder 


Titanium dioxide 


20 


20 


20 


20 




Yellow iron oxide 


5.5 


5.5 


5.5 


5.5 




Red iron oxide 


2.4 


2.4 


2.4 


2.4 




Ultramarine 


0.5 


0.5 


0.5 


0.5 




Nylon powder 


5 


5 


5 


5 




Methylparaben 


0.2 


0.2 


0.2 


0.2 




Squalen 


7 


7 


7 


7 


Oil agent 


Silicone oil 


4 


4 


4 


4 




Liquid paraffin 


3 


3 


3 


3 



[0090] 



With respect to the powder foundations of Examples 5 to 
13 and the powder foundations of Comparative Examples 5 to 8 
obtained in the above-mentioned manner, the smooth cosmetic 
application and durability were evaluated by sensory tests by 
20 panelists of make-up experts. 
[0091] 
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The sensory evaluation test methods and evaluation 
standards were as follows. 
<Test Methods and Evaluation Standards> 

Each powder foundation was applied to the entire face and 
the smooth cosmetic application at the time of application and 
cosmetic durability three hours after application were 
evaluated by sensory evaluation on the basis of the following 
evaluation standards and the average values were employed for 
the comprehensive evaluation. The results are shown in Table 
8. 

[0092] 

Evaluation standards of smooth cosmetic applicatio n^ 

5: smooth and beautiful adhesion 

1: Inferior application and adhesion 

The evaluation values of the intermediate grades 2 to 4 were 
determined on the basis of the above grades 1 to 5 in accordance 
to the extent of the smooth application. 
[0093] 

Evaluation standards of cosmetic durability 

5: neither separation of cosmetic nor glittering 

1: separation of cosmetic and glittering and unshaped 

The evaluation values of the intermediate grades 2 to 4 were 

determined on the basis of the above grades l to 5 in accordance 

to the extent . The glittering means the shining due to the 

wetting of the cosmetic film with sebum. 
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[0094] 
[Table 8] 



Example 6 
Example 7 



Example 10 
Example 11 



13 



Powder foundation 



Smooth cosmetic application 



Cosmetic durability 



Comparative Example 5 
Comparative Example 6 
Comparative Example 7 
Comparative Example 8 



[0095] 

As shown in Table 8, the powder foundations of Examples 
5 to 13 are found excellent in both of the smooth cosmetic 
application at the time of application and the cosmetic 
durability after application as compared with the powder 
foundations of Comparative Examples 5 to 8. 
[0096] 

Examples 14 to 22 
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(Pressed powder) 

The components of the compositions shown in Table 9 and 
Table 10 were mixed by a Henshel mixer at 1,500 rpm for 1 minute 
and pulverized by a pulverizer using a round mesh with 0 . 7 to 
1.0 mm mesh holes. Next, the pulverized products were mixed 
with oil agents by a Henshel mixer at 1,500 rpm for 10 minutes 
and successively pulverized by a pulverizer using a herringbone 
type mesh with a size of 1 . 5 to 2 mm and press -compacted to obtain 
pressed powder foundations. The compositions of the powder 
foundations of Examples 14 to 18 are shown in Table 9 and the 
compositions of the powder foundations of Examples 19 to 22 are 
shown in Table 10. 
[0097] 
[Table 9] 
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15 li 



Component 



Pigment of Example 1 
Pigment of Example 2 
Pigment of Example 3 
Talc 

Serlolte 

Titanium dioxide 
Yellow iron oxide 
Nylon powder 
Methylparaben 



Squalen 
Silicone oil 
Liquid paraffin 



[0098] 
[Table 10] 
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Pigment of Example 1 
Pigment of Example 2 
Pigment of Example 3 
Talc 
Mica 

Titanium dioxide 
Xellow iron oxide 
Nylon powder 
Methylparaben 



Silicone oil 



Liquid paraffin 



[0099] 

Comparative Examples 9 to 12 
(Pressed powder) 

Pressed powders of Comparative Examples 9 to 12 were 
obtained in the same manner as Examples 14 to 22, using the 
components of the compositions shown in Table 11. 
[0100] 
[Table 11] 
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Pigment of Comparative Example 1 

Pigment of Comparative Example 2 

Pigment of Comparative Example 3 

Serlcite 

Kaolin 

Talc 

Mica 

Titanium dioxide 
Yellow iron oxide 
Nylon powder 
Methylparaben 



Silicone oil 



Liquid paraffin 



[0101] 

With respect to the pressed powders of Examples 14 to 22 
and the pressed powders of Comparative Examples 9 to 12 obtained 
in the above-mentioned manner, the smooth cosmetic application 
at the time of application and cosmetic durability three hours 
after application were evaluated by 20 panelists of make-up 
experts by the sensory tests in the same manner for the 
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above-mentioned powder foundations. The results are shown in 
Table 12. 
[0102] 
[Table 12] 



Pressed powder 



Smooth cosmetic application 



Cosmetic durability 



Example 14 
Example 15 



Example 16 
Example 19 
Example 20 



e 21 



Example 22 



Comparative Example 9 
Comparative Example 10 
Comparative Example 11 
■pie 12 



[0103] 

As shown In Table 12, the pressed powders of Examples 14 
to 22 are found excellent In both of the smooth cosmetic 
application at the time of application and the cosmetic 
durability after application as compared with the pressed 
powders of Comparative Examples 9 to 12. 
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